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2.1. ($CFD$) (FVM). ( $CFD$ :Computa-















$t$ , $x_{i}(i=1,2,3)$ , $i$ $u_{i},$
$p$ , $\rho$ , $\mu$
$\frac{\partial u_{i}}{\partial x_{i}} = 0$
(2.1) $\rho\frac{\partial u_{i}}{\partial t}+\rho uj\frac{\partial u_{i}}{\partial_{Xj}} = -\frac{\partial p}{\partial x_{i}}+\nu\frac{\partial^{2}u_{i}}{\partial x_{j}^{2}}$
1
(FDM: Finite Dif-
ferential Method) (FEM: Finite Element Method)






















$\bullet$ : Target vertex $v_{0}$
$0$ : Adjacent vertices $\nu_{i}(i=1,\ldots,n_{v})$
$\ovalbox{\tt\small REJECT}$ : Target finite volume $V$
$O$ :Surface of the target f’inite volume $\Sigma\Delta S_{i}$


















$n_{t}$ nap ( )
$N_{p}$
$S(N_{p})$ Amdahl [3] $N_{p}$
$N_{p}$ $n_{t}$ $(n_{t}-n_{p})$
Gustafson






























3.1. $G$ $V$ $C$ $0<\delta<1$
$f$ : $\mathbb{N}arrow \mathbb{R}$ $\delta$ , $f(n)$
(1) $|C|\leq f(n)$ ;





Alon, Seymour, Thomas [4].
3.2. (Alon-Seymour-Thomas ). $K_{h}$ $n$
2/3, $O(h^{3/2}\sqrt{n})$
Miller, Teng, Thurston, Vavasis [9]
4. MILLER-TENG-THURSTON-VAVASIS
$d$ $\mathbb{R}^{d}$ $y$




$s\cdot A=\{(sx_{1}, \ldots, sx_{d})|(x_{1}, \ldots, x_{d})\in A\}$
$\mathbb{R}^{d}$ $\mathcal{B}=\{B^{(1)}, \ldots, B^{(v)}\}$ $B^{(i)}$ $B^{(j)}$
$\alpha\geq 1$
$\mathcal{E}=\{\{B^{(i)}, B^{(j)}\}|B^{(i)}\cap(\alpha\cdot B^{(j)})\neq\emptyset, B^{(j)}\cap(\alpha\cdot B^{(i)})\neq\emptyset\}$













4.1. (Miller-Teng-Thurston-Vavasis ). $\mathcal{G}$ $n$
$\alpha$ $d$ $\mathcal{G}$ $(d+1)/(d+2)$ ,
$\grave{}$








$S_{1}$ $d$ $B_{1}$ $s_{d-1},$ $v_{d}$
$s_{d-1}=dv_{d}$
$s_{d}=\{\begin{array}{ll}2\frac{(2\pi)^{d/2}}{(d-1)!!} d\equiv 0 (mod 2) ,\frac{(2\pi)^{(d+1)/2}}{(d-1)!!} d\equiv 1 (mod 2) .\end{array}$
$\mathbb{R}^{d}$
$\mathcal{P}$
(1) $\mathcal{P}$ (face) $\mathcal{P}$
(2) $\mathcal{P}$ 2 $P_{1},$ $P_{2}$ $P_{1},$ $P_{2}$
5.1.





(aspect ratio) $P$ $P$









$\mathcal{P}$ 1- ( ( ) )
$\mathcal{P}$ (finite-volume graph)
$Gp$ ( 2.2 ). $c_{p}$ $\mathbb{R}^{d}$
$G_{\mathcal{P}}$
$\mathbb{R}^{d}$
5.3. $\mathcal{P}$ $\mathbb{R}^{d}$ $\mathcal{P}$
$c$ $\alpha\geq q(c, d)$ $Gp$ $\alpha$
$q(c, d)$ $q(c, d)$ $c,$ $d$
$G_{\mathcal{P}}$
5.3 $G_{\mathcal{P}}=(V, \mathcal{E})$ $p_{1},$ $\ldots,p_{n}$ $i=$
$1,$
$\ldots,$
$n$ p$\ovalbox{\tt\small REJECT}$. $P_{l},$ $\ldots$ , Pt $r_{i}= \min_{j^{i}=1}^{t}r(P_{j})$
$r_{i} \leq\frac{1}{2}\Vert x-p_{i}\Vert x\in\bigcup_{1\leq k\leq u_{g’}}^{\min}F_{j,k}$
$F_{j,k}(k=1, \ldots, u_{j})$ $p_{i}$
$p_{i}$ k $aj,k$ $p_{i}$
$\min aJ,k<\min_{x\in V}\Vert x-p_{i}\Vert$
$1\leq k\leq u_{j}1\leq j\leq t.$
$\{B_{r:}(p_{i})|1\leq i\leq n\}$ $\mathbb{R}^{d}$









$B_{r(P_{j})}(c_{j})\cap S_{\rho_{j}}(p_{i})(1\leq i\leq t_{i})$ $p_{i}$
( )
$s_{d-1} \geq\sum_{j=1}^{t_{i}}|g_{j}(B_{r(P_{j})}(c_{j})\cap S_{\rho_{i}}(p_{i}))|\geq t_{i}(\frac{\sqrt{7}}{8c})^{d-1}v_{d-1}$
(5.1) $( \frac{8c}{\sqrt{7}})^{d-1}\frac{s_{d-1}}{v_{d-1}}\geq t_{i}$
(5.1) ( $q^{*}$ ) $c$ $d$
78
$r_{i}=r(P_{1})$
(5.2) $R($ $)\leq c^{q^{*}}R(P_{1})$
$P_{j}$ , Pj’ $(d-1)$ $R(P_{j})\geq r(P_{j’})$
$cR(P_{j}) \geq cr(P_{j’})\geq\frac{R(P_{j’})}{r(P_{j},)}r(P_{j’})\geq R(P_{j’})$





5.4. ([9]). $\mathcal{P}$ $\mathbb{R}^{d}$
$c$ $\alpha\geq q(c, d)$ $c_{p}$ $\alpha$
$q(c, d)$ $q(c, d)$ $c,$ $d$
$G_{p}$
5.5. 5.3




- [11] $n$ $G$ $\mathbb{R}^{n-1}$ 2
$0<\alpha<\beta$ $\alpha,$ $\beta$
2 $\alpha$ 2 $\beta$ $G$ $\mathbb{R}^{n-1}$
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